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Pressure casting of copper alloys, Lit.proizv. no.9:4-7 S$'55. 
(Copper alloys) (Die casting) (MERA &:12) 
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Pressure casting of metals in the molten and Plastic state and 

prospects for the development of this method. Lit.proizv. no.6: 

7-11 Je '56. (MLRA 9:8) 
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PHASE II BOOK REVIEW 
- Plyatskiy, Vledimir Mikhaylovich 
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Reviewers: Polyanskiy, A.P. and Merkulov V.V 
: oP. » VeV., Engineers; Ed.: Krylov, V.I. 
Engineer; Ed, of Publishing House: Petrova, I.A.3 Tech. Ed.: Rozhin "VP . 
Managing Ed.: Sokolov, A.I., Engineer. ; ; ™ 


INTRODUCTION: The book under review contains a very extensive description of 
various pressure casting methods in current use, The author treats these 
various methods in a very thorough manner and attempts to evaluate and to 
compare them to other metal forming ‘processes » while pointing out future 
possibilities for their improvement and development, The die casting methais 
- hot and cold chember - will te treated only cursorily in this review as they 
do not appear to differ substantially from the methods know and used in this 
Nees for many years, The chief emphasis in this review will be placed on 
two high-density casting processes: crystallization under pressure, and the 

compression molding of molten metal.” These two methods which appear to be 
sce from the experimental stage in the USSR are claimed to have mmerous 
bane —— Over die casting and forging, According to the author compression 

Sane of molten metal differs substantially from die casting, although 
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Pressure C asting 


‘in some respects and at certain stages it is similar 
to the cold-chamber die cast 
heel As the principles of compression molding are applied in this country ot 
i manufacture of thermosetting plastic parts, the Russian term "shtampovka"- 
erally press-forming - was translated as “compression molding" (of molten metal), 
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The behavior of metal during the injection procese is carefully stud1ed and the 
causes of the frontal impact and the turbulence of metal flow are ‘analyzed. 

The author goes on to describe the various casting machines of Soviet and foreign 
make, the design and making of dies, and the fundamentals of pressure-casting 
equipment design. Space is devoted to the composition, casting temperature and 
behavior of some alloys. In conclusion there is a brief review of various 
technological problems encountered in die casting. In Chapter XIV the author 
discusses the fundamentals of the two novel casting methods, namely, crystalli- 
zation under pressure and the compression molding of molten metal, He begins by 
enumerating the drawbacks of die casting and the need for a casting process by 
which dense castings of thin and heavy sections with superior mechanical properties 
could successfully be produced, The preliminary conditions and requirements for 
such & process are listed and discueeed, followed by an account of the development 
of such methods, The chief difficulties are said to arise during the solidifica- 
tion of metal in heavy sections of the casting ond in other areas of local 
accumulations, Neither heavy gete-systems nor well designed riser systems can 
eliminate shrink cavities or porosity. In contrast to the hydrodynamic pressure 
acting only for a short period of time the hyGrostetic pressure may be applied 

to the metal during the whole process of solidification, 
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To achieve this it 1s necessary to create such conditions under which, after the 
hydrodynamic pressure has ceased (that is » after the mold cavity has been filled) P 
the pressure of the moving plunger can be made to act on the whole surface of the 
casting until solidification is complete, It is well known that in hammer and 
press forging the forming of metal is combined with its densification, and the 
pressure of the deforming force is transmitted to the totel surface of the work 
piece, Similar processes, which may be likened to semi-forging action, can be 
used to form and to densify molten metal. According to the author, such methods 
are crystallization under (plunger) pressure, and the compression molding of 
molten metal, The basic difference between these two methods 1s this: in 
crystallization under pressure the pressure is applied by a plunger but there 

is no flow or displacement of the metal; in compression molding of molten metal 
the pressure is also applied by a plunger, tut the metal is first set in motion 
by the descending plunger and is squeezed out to ftll the die cavity before 

the plunger begins to exert any compressive force on the metal, The action at 
that point is similar to impact extrusion. In both cases the pressure is 
maintained during the entire period of crystallization, this being the main 
feature of these two methods, As soon as the die cavity is filled under 
pressure the metal flow comes momentarily to a stendstill, causing hydraulic 
hemer, This hydrodynamic pressure is instrumental in forming the sharp 
contours of the casting and also helps to densify the metal, 
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The hydrodynamic pressure lasts only for a fraction of & second, It then becomes 
constant and the actual process of "pressing" or seni -forging begins. The full 
pressure of the press begins to act on the metal, increasing its density as the 
metal crystallizes under pressure and, later,depending on the specific. pressure 
applied, the metal is further densified during plastic deformation, To summarize, 
these two methods differ from die castings in the kinematics of metal flow and 

in their ability to densify the metal, Below is a brief description of these 

two novel casting methods, 


Crystallization under pressure. This method is used to produce solid castings 
or castings with heavy sections from nonferrous metals and cast iron, The essence 
of this procera conaiate tn FAV ing an open mold ttt talhen motel atid appivt ne 
prevelipe Viv Wie behnd widé Poeisie BP Pha piebad fig weagias it ia rie at wabhdewbad big on 

4 


oid Hind Fic eae. a pte eetes da madibtie sd Het dd Ves tuckaed Vins serpigedishe dy 
WHHL Red. Whee peenalie wpplied dutdngs dtyaleal oaldias snd auladiflualion or 
welal eliminates shrink cavities and prevents gravitational segregation in alloys 
during crystallization, Gases contained in the molten metal remain in solution 
and do not cause porosity. The application of pressure also helps to improve 
the general mechanical properties of the casting, For high-integrity castings. 
high specific pressure is used; for bearings and other antifriction devices where 


Ganatitts structure is desirable lower pressures are in order, 
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- Pressure Casting 


the descending plunger into the space formed by the clearance between the die 
walls and the plunger in the closed position, thus determining the shape of 
the casting (see Fig, 172, card 15), - 
The compression molding process is described as follows: 
1. A carefully measured ancunt of molten metal is ladled directly into an 
open preheated and coated die eavity. 
2. Pressure is applied to the metal by @ moving plunger activated by a 
c press, displacing some of the metal and pressing it tightly 
against the confining walls of the die with an upward displacement, 
The pressure is maintained until crystallization is complete, 
prmeee is then withdrawn and the casting ejected, 
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Pressure Casting 
Listed below are the advantages of this method over forging, as claimed by the 


No need to prepare preformed blanks from bar stock. 
Parts may be prepared, using various nonferrous metals unsuitable 
for ordinary casting, 
6 to 8 times less pressure required as compared to hot forging, 
Thin-walled deep castings of complex configuration may be produced. 
No defects due to improperly located blanks, 
Less wear on dies. Close dimensional tolerances may be maintained over 
longer periods of time. 
The author also mentions several specific advantages over die casting: 


1. The metal travels a shorter distance and maintains its flowability at 
lower pressures, 

2. Wo air can be entrapped in the open die because of the lower speed of 
metal flow, 

3e In die casting the metal enters 


the cavity p 1 to the die walls without any turbulence, The 
hydreulic hammer occurs when the metal flow stops and helps to produce 


sharp contours and a denser casti ‘o 
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Pressure Casting 


4, Mo loss of metal for risers and gating. Losses amount to 50-300% in 
other systens 

In Chapters XV to XVII the author discusses the first of the two aforementioned 
methods of casting, nemely, crystallization under pressure, These chapters 
contain mmerous technological data pertaining to this method, Figures are 
Given for the necessary pressures, temperature of cast metal, and the time 
necegeety for soldi Moentioy of erat pra Aciewtting oy thede glee) tows 
ee 2 toed aettee ma ear a aes se pest wae = a pecalen aan ie 
baat fitite Gy unl ae Sthy. tates de BA Bea bce ty Bd Papo Pasties fye- 
& alee] whieey inh Je eremeabed, Pie wellicd Jo uugd wa produce guod resulle us 
Lbs shrinking of the cast metal around the steel hub gives a very tight fit, 
(see Fig.203.) , Experiments have been carried cut for casting long cylindrical 
‘shapes with a core made of powlered quartz, These chapters contain numerous 
tebles, diagrams, and illustrations explaining the various aspects of 
crystallization under pressure, 
Chapter XVIII deals with the technicalities and special aspects of compression 
molding of molten metal which, as previously described, is a variation of the 
crystallization under pressure method, The author discusses various aspects 
of compression molding such as the forming of molten metal in liquid, semi- 
liquid and in an almost Plastic state, Various methods of forming depending 
on isie of the part are alsc extensively treated, 
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Various hollow shapes which are seid to be most suitable for compression molding may 
. require in some cases a special approach. Parts with a small central cavity are 
produced by displacing a small volume of metal, Finned hollow parts require a 
molten metal basin below the casting configuration (see Fig. 209). The ratio of the 
volume of the part to the volume of the cavity determines the speed with which the 
metal is displaced, In molding of shaped castings such as turbine blades, careful 
metering of the metal is said to be essential, Turbine blades which mst be held 
to close tolerances (plus or minus 0,2 mm) without machining require extremely 
careful metering of metal, as an overdose will produce a thick and innacurate profile 
(see Fig. 21s), Another factor claimed to be of importance is the ratio of the total 
area of contact with the die to the volume of the part. A large area of contact with 
the die will cause rapid cooling of the metal; this in turn calls for higher pressure, 
.To produce flat and, especially, annular shapes closed dies are used gud the method 
itself resembles the cold-chamber die casting method, or transfer molding as employed 
in the plastics industry (see Fig, 215). According to the author, however, the method 
possesses numerous advantages over the cold-chamber method, where: the metal enters 
the die through a side gate from a separate pressure chamber, These are its reputed 
advantages: ; 

1. relatively slow flow of metal reduces the erosion of dies and prolongs their 


service life, 
ra o/1A 
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2. The metal flows more orderly and remains free of impurities as it is 
squeezed out from the bottom of the cavity. 

3. The metal receives the required velocity at the very beginning of the 
forced flow which permits the use of heavy gating to transmit the 
necessary high pressure to densify the casting. In this method hydraulic 
hemmer occurs towards the end of the metal flow causing high back 
pressures in the die. The metal should be forced into a closed die ; 
under high specific pressure (on the order of 1000 kg/sq cm). If the 
part has some heavy sections far from the exte additional risers mst 
be provided, 

Having discussed in previous chapters the technology of compression molding of 
molten metal, the author proceeds to discuss in Chapter XIX and XX the operational 
requirements for successful compression molding of molten metal, Below, some . 
figures are given pertaining to the casting regimes of these new methods. ‘These 
figures are said to be the result of mmerous tests and experiments conducted by 
Soviet scientists and engineers, In compression molding of molten metal it is 
important to preheat the dies to the right temperature which is said to vary from 
100°C to 450°C » Gépending on the metal, The following figures are given for the 
optimm temperature of metal during casting: brass at 900-950°C; silumin at 
600-650°C, To avoid turbulence of flow and entrapment of air the plunger speed 
must be carefully estimated and maintained, For small parts the plunger speed is 
given as 0,2-0.4 meters per second, and 0.1 meters per second for large parts, 
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Pressure Casting 


At 0.8 meters per second and over, there is a danger of turbulent flow and air 
entrapment. The minimm pressure is said to be in the range of 300 to 400 ke/ 
8q.cm, To insure proper metering of the metal verious devices have heen intro- 


Altre, Cin nf Hint bHited be at ey meeeee losed iteeenadies tf dty tthe ok earl ob tte din. 
‘Whine munch be ayia bie te dee ed Eee Vhs bead od ban mbeseei Dread Gees tie te 
ves tora died dame enyitaaigt: Gey dans Hb. UG Hie bind PROD Bde Hb Ep et wake, lab 


Wie dousiby of the cape pPeeb ourlers, he psa or obhlier OVeroy and coupondaling 
arrangements as well as the use of a spring-loaded plunger result in good dimen- 
sional accuracy, but the density if often of a low order, To reduce the wear of 
dies and plungers and to facilitate ejection from the die these parts mst be 
coated with lubricants such as spindle o11 with 5% graphite, or castor oil with 
4-5% graphite. Powlered asbestos in suspension is also used, 

Chapter XXI contains a description of equipment used in compression molding and 
in crystallization under pressure, Hydraulic presses are the basic pieces of 
equipment. Some specialized presses with multiple cylinders are reported to be 
under development or in the experimental stage, Various machines are said to be 
easily adaptable for these methods (see Fig.238 anc 237). The compression molding 
of molten metal may be carried out in Soviet cold-chamber die casting machines 
Numbers 408 and 1220, 
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Pressure Casting 


These machines, unlike other types, do not have a separate pressure chamber and 
the metal may be poured directly into the cavity, The parting line of the die 
coineides with the axis of the moving plunger, This feature makes it possible 
to use these machines for compression molding of molten metal, Other pieces of 
equipment described are various distributing arrangements and furnaces for the 
preparation of melt, 

In the last chapters - XXII to XXV - the author deals with production planning 
and the organization of easting houses for the various aforementioned casting 
methods, In conclusion he attempts to present some of the economic advantages 
to be gained by employing these two new methods, The savings in metal alone are 


A280 some sectionally mamfactured parts can be cast in one piece by the 
compression molding method, Some cast iron parts, according to the text, may 
be made from zine alloys more cheaply and rapidly, although the original cost 
of material is higher, It is further reported that when one of the large plants 
adopted the crystallization under pressure method the material requirements were 
reduced from 80 to 25 tons a month, Various hearing perta, althourh hetug of 
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Having cited the above instance the euthor concludes that compression molding is 
highly suitable for the manufacture of small bushings and bearing rings. Finally, 
it is stated that in spite of its certain disadvantages, die casting should not be 
- replaced by compression molding and crystallization under pressure as these two 
methods should be reserved for high-integrity solid and thick-walled castings and 
castings for high pressure service, 


as to produce a denser 

differences between these two methods: ompression molding has 
several definite edvantages over coli-ch From the text alone it 
is hard to determine the practical diffi 

connected with this casting method, 

this review, 

and the comp 

far as it is 
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fimived appear to he Very dveal tndesa, ‘thease two methods of casting, taking the 
author's atatements at face value, appear to be most suitable for various high- 
pressure hydraulic and pneumatic systems as used in aircraft, Other uses 

ture of turbine blades, bearings, 

Even if some of these Claims sh 
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v2. Schematic diagram of compression Die arfangement for casting a bronze 
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209. Schematic diagram showing the arrangement 
for compression molding of - 
1. Finned hollow shape 


2. Pin 
3. Molten metal chamber 


Schematic diagram showing 
compression molding of 
a turbine blade 
1. Die 
Cara 16/18 


2. Plunger 
3. Turbine blade 
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215. Transfer die for forcing the metal into a 
eavity located in the upper part of the 
die block 


1. Die 2. Upper part of die 
3. Plunger 
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238, Schematic diagram of erystalli- 
zation under pressure on a 
universal machine 
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Schematic diagram of 
compression molding of 
molten metal on a universal 
machine with horizontal 
parting 
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137-1957-12-24053 
Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 12, p 165 (USSR) 


AUTHOR: Plyatskiy, V.M. 
TITLE: Improving the Properties of Diecastings (Povysheniye kachestva 
zagotovok, litykh pod davieniyem) 


PERIODICAL: V sb.: Novoye v liteyn. proiz-ve. Nr 2, Gor’kiy, Knigoizdat, 
1957, pp 286-307 


ABSTRACT: The drawbacks of diecasting (DC) and means for eliminating 
them are examined, also liquid die~stamping and the process of 
crystalization under piston pressure. The major drawbacks of 
diecasting are the inclusions of air. Thin-walled castings, free 
of air inclusions, may be cbtained with a rational pouring system 
(PS), but with increasing wall thicknesses the removal of air 
from the mold becomes more complicated. A demonstration 
using three identical discontinuous patterns with differing PS's 
showed the effect of the PS on the mechanical properties which, 
in this instance, differed by 60~80 percent among the patterns. 
Measures for the removal of air from the cavity of the mold may 

Card 1/2 be summarized as follows: a) the design of’a rational ventilation 
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system; b) the design of a PS which would assist in transferring 
the:air contained in the metal into the ventilation system. For 
the elimination of air special distillation reservoirs are used, 
into which the initial portions of oxidized metal are conveyed 
along with the air, These reservoirs are placed in points most 
distant from the inlet sprue. In crystallization under piston 
pressure the gases remain in the reservoir and porosity and 
blisters are avoided. A forced filling up of voids and blisters by 
liquid metal occurs under the pressure action of the piston; the 
shrinkage head and the PS are unnecessary. The usable output 
reaches 98 percent. This method is employed for pouring of 
blanks and ingots. By contrast, for purposes of making more 
complex shapes, stamping of liquid metal is employed, and the 
filling of the mold is accomplished by means of forcibly pressing 
the metal in by means of a punch. 

I. B, 


1. Diecastings-Properties 2. Diecastings-Production-Saquipment 
3. Diecastings-Quality control 
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Golovuev, Ivan Fecorovich, Kamnev, Petr Vladimirovich, tO scat. 
F.V., Plyatskiy, V.E., Sokolov, N.L. 
pada cate Bee 


Bezobloynaya shvanpovke (Flashless Press-forning) Moscow, Meshgis, ASS. 
26h p. 7,000 copies printed. 


Ed.(title paze): dolovnev, ha Uendidate of technicel science 
Reviewers: Stel'makov, o.H. En-ineer, and Eduardov, H.G., bn 
id.(inside book): Cbolduyev, C.T., Engineer: Ed. of Publishi 


House: chfas, 4.4.3; Tech. Ld.: Sperenskaya, 0.V.3 Maneciny 
literai:re on the technology of machine building (Leningree i 
of Kashsiz): Neumov, Ye.P., Enjineer. 


The book is intended for engineering perscnnel 
ful to students cii vtuzes and iechnical scnccls. 
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flashless press-forming. ‘the followins suggestions ror ~estering 
this precess are made: techitical end economical indises, rules 
for designing parts to be made by this process, determining heat- 
ing regimes preventing scale Jormseticn, methods of desi:ning and 
cutting blenks, Getermination cf capacity of forsing cquirmcni, 
design and ralculation oi dies, anc reference tables. 4: vicel 
production examples are included (with calculation and drawings 
for dies) and new data on flasiless press forming tecnnicues 
evroéd are presented. There ere 32 reierences of vwiich 21 ure 
Soviet end 1] ere English. 
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SOV/122-58-5-10/26 
AUTHOR: Plyatskiy, V.H, Candidate of echnical Sciences 


TITLE: “““tiéy Machines and Fixtures for the Pressinz of Liquid Metal 
(Novyye mashiny i prisposobleniya dlya prescovaniya 
zhidkogo mctalla) 


PERIODICAL: Vestnik Mashinostroyeniya, 1958, wr 5, 
pp 42 ~ 49 (USSR), 


ABSTRACT: Several set-ups embodying the crystallisation of 

castings under pressure (or the pressing of liaquid metal) 
are described. In 1955, a universal 4-cylinder casting 
machine ULM (diagrammatically illustrated in Figure 1) had 
completed a 3-year production test run. The central, vertical 
cylinder with 70 tons pressure pushes the plunger into the 
liquid metal. Two auxiliary vertical cylinders manipulate 
moulds with a horizontal parting plane. A horizontal cylinder 
lo used with moulds having a vertical parting plane. ‘The 
pressings are ejected downwards in such moulds. A variant 
of the machine, suitable for a Single operator has been 
developed. Figure 2 shows the ULN machine adapted for 
casting ingots or solid castings under pressure in bronze and 
aluminium alloys. 12-15 ingots per hour (80 nn dia., 300 «an 
height) are produced by two operators. Figure 3 shovs a mould 

Cardi/4 design for castings with a large central cavity. A large 
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sleeve of 150 mm dia. and length and 2Q mm wall thickness can 
be pressed even with a small draw (2-3°). Compared with 
centrifugal casting, a better strength is obtained and 20% 
metal economy. Shorter sleeves are produced in the mould shown 
in Figure 4 with the help of a ring-shaped punch. The mould 
is mounted on a base plate. For the pressing of small components 
-a mould insert is contained in a fixture with a lower punch 
backed by an additional hydraulic cylinder inside the baseplate 
and so acts as an ejector pin. Some variants of pressing tools 
are shown embedying telescopic punch designs, so that the 
pressure is directly applied not only inside the cavity but 
also on the casting faces (Figure 5). Figure 6 shows a 
typical mould with a vertical parting plane and is similar 
to a pressure die casting die including the casting-in of bosses 
and holes. Inaccuracies in certain dimensions (mainly height) 
are often caused by inexact dosage of metal. More precise 
components (such as turbine blades) can be obtained by the 
ejection of surplus metal into a riser space. The amount of 
surplus metal is nevertheless smaller than in the pressure die 
casting process, where large runners are required. Dense 
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castings without surface defects are obtained by this 
method, with appropriate punch design. Exanples are 
illustrated of complex form castings made in moulds with 
moving transverse pins and of a mould for casting under 
pressure a bronze crown of a wormwheel on a steel hub. 
There are 11 figures and 1 table. 
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RAPE 
eS Modern achievements in die casting. [ Izd. ] LONITOMASE 45:112-126 
. "58. (MIRA 11:6) 
(Die casting) 
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SOV/113-59-3-12/17 


_Plyatskiy, V.M., Candidate of Technical Sciences, 
“Aleksandrov; +h 


The Manufacturing of Aluminum Alloy Engine Cylinders 
by Casting Under Pressure (Izgotovleniye iz alyumini- 
yevogo splava tsilindrov dvigatelya lit’yem pod da- 
Vleniyem 


Avtomobil’naya promyshlennost’, 1959, Nr 3, 
pp 38 - 359 (USSR) 


During past years research was conducted in the USSR 
and abroad on casting the aluminum ally cylinders 

of air-cooled engines under pressure. The author 
considers the various properties which such an alloy 
must have, citing French and German alloys in Table l. 
The author recommends that alloy AL2 be used for 
pressure casting of cylinders. Besides aluminum, 

the alloy must contain 9 - 11% silicon, 1 - 1.2% 
nickel, 0.6 - 0.9% copper and 0.3 - 0.5% magnesium. 
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The yield point is 15.40 kg/mm , ultimate strength 
18.4 kg/mm 


and the relative elongation 2.0%. The 
alloy AL1 (GOST 2685) was used for casting the pi- 
stons. The author finally describes the technology 
of the casting which was performed on a Pollack 


"2255". There are 2 photographs, 2 diagrams and 
2 tables. 
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AUTHOR: Plyatskiy, V. M. 
TITLE: ° Fundamental principles of designing runner systems in die 
oo BANE? coasting 


PERIODICAL: Liteynoye proizvodstvo, no..1;. 1961, 6-12 


TEXT: : ‘Although die casting has been,improved considerably, there are 
still some “drawbacks: ‘in this method which could .not yet be eliminated. The 
major drawback is the formation of air-inclusions and local surface- defects 
owing to the whirling or flowing of the metal along the cold walls of the 
mold. By ensuring a linear velocity of the metal flow with a suitable run- 
ner system and subsequent pressing out the air-bubbles from the part of the we 
mold that is not easily ventilated, air-inclusions do not originate. The 
runner system also affects, the service life of the pattern. Studies carried 
out by, the author show that compacting of the metal is of great importance 
whereby the air bubbles and blisters can be eliminated. In this connection, 
control of the metal flow entering the mold is very effective. Therefore, 
all factors: governing the metal flow: fluidity of the liquid metal, flow of 
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the metal along the mold wall and the heat balance of the mold are of in- 
portance, while, at the same time, factors causing the above-mentioned phe- 
nomenas excessive velocity, whirling, formation of hydrodynamic resistance 
must be eliminated. To determine the effect of these factors, teats were 
made with different runner systems for three main types of castings (I. box- 
type, II. pipe sockets, III. flat pieces). The experimental rume’ systems were 
designed in such a way, that the thickness of the riser could be varied 
(from 0.8 to 6 mm, 4 - 8 and 3 --7 mm). To investigate the metal flow, me- 
tal was poured in from different sides of the mold and in various directions 
(perpendicularly, tangentially) to the core, (Figs. 1 and 5). Based on the 
numerous experiments carried out under varying conditions it was established 
that with hydraulic casting machines, developing a high specific pressure, 
it is possible to fill the mold adequately, with a wide range of cross sec- 
tions of the runner (from 1 mm to the wall thickness of the casting). For 
thin-walled castings runners with small cross seotions should be used, 

since, generally, the larger the cross seotion of the riser, the greater ths 
possibility of controlling the metal flow and of reducing whirling. However, 
in spite of the larger cross seotion of the feeder gate, the required high 
velocity of metal flow must be attained. In modern die casting machines 
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with horizontal pressure chambers this is easy to-ensure, as the speed of the 
pressing piston can be regulated within a wide range. Hence, the conven- 
‘tional method of increasing the pouring rate by reducing the cross section 
of the riser can be dispensed with. It is possible to arrive at an optimum 
runner system, by controlling the piston speed and increasing the riser cross 
section. By these measures the development .of friction and hydrodynamic re- 
sistance will be prevented. When the piston speed, (w, in m/sec), the die 
cross-sectional area (F).and the:optimum riser-seotion (f£) are known, the 
he of anes nee flow in the runner channel. .W4. can be pabourenes: from: 


wy fs we’ F. 


When the weavinatel a density G “of the casting ‘and that of the poured metal / 
are known, (Y), pouriug time T can be defined. ys a 


t 


"With large diameter risers and runners it is possible to cast the metal at 
lower. temperatures. This is important regarding the compacting of the metal. 
With-low-temperature pouring a certain amount of solid phase forms in the 
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stream of the metal at the moment the poured metal solidifies and orystalli- 
zation is accelerated. The tests made in three groups with three main types 
of castings proved that in nearly.all.cases the bigger riser diameter favour 
ably affected the quality of castings, when. the. metal flow was introduced 
from various sides of the mold and at different. angles, as long as casting . 
was carried out without frontal impact. All-the. experimental and industrial- 
scale castings proved that although’ the increase in the riser cross section 
reduces whirling, increases the life of the mold and helps to reduce air-en- 
closures, all these positive effects are obtained. only when. the inerease’ in 
riser-cross section-is accompanied by the proper direction of the. metai 
flow.. Nor has the riser cross section any influence on the pouring time, 

as this depends on machine-capacity. The optimum riser cross seotion should 
be as near to the wall thickness of the casting as possible., The basic. 
principle in designing the runner system is to control the metal flow and to 
design a system which will eliminate whirling and ventilate the large hol- 
lows in the mold. Recent types of runner systems try to eliminate the re- 
current metal flow and to fill the difficult to ventilate areas of the mold 
in the first places Three types of runner systems are mentioned: vertical- 
lateral risers, controlled risers and a,version of the central runner system 
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. adapted to horizontal-pregsuro- chamber die casting machines. In vertical- 
Jateral: risers, tho metal enters the lowest part of the hollow syaco, ex- 
. truding’ the air from there (Fig. 10). The controlled runner systcn is vased 
/on the great linear speed of .the liquid.metal poured in through a siall-die- 
‘meter gate, in passing through an empty area with rectangular transverse and 
longitudinal sections, without encountering any projections , (Fig. 12). In 
molds fed only on one side, to avoid whittling, it-may happen that the motel 
flow, having to cover long distances, is considerably cooled when At arrives 
-. at the spot farthest from the pouring gate. Tur such molds it is necessary 
“to supply heating containers at the ent opposite the feeder in order to nain- 
‘tain the required temperature for the metal flow and the mold. On the other i 
- - hand, it.is sometimes necessary to lower the high temperatures of the meta 
accumulating in sections of the mold nearest to the risers and to eliminate 
the delay in flow and the waste of kinetic energy. This can be achieved 
-'. -with special devices cutting off a considerable-part of the riser mass. 
 : Phere are 14 figures and 7 table. 
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Figure 1: 


Die no. 1 for casting box type 
products in’ casting machine with 
horizontel pressure chamber: 


1 - screw feeding the insert, 

2- insert, 3 - exchangeable in- 
sert, ‘4 - insert pusher, 5 - 
cutter pusher, 6 - pusher, 7 - 
central core, 8 ~ wedge, 9 - li- 
ner, 10 - insert, 11 - clamping 
.plate, 12 - shaft end of hydrau- 
lic drive, 13 - pusher plate, 
14 - support, 15, 16 - inserts, 
17 - matrix insert, 18 - matrix 
base, 19 - feeder, 20 - insert, 
21,.- matrix. 
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a — plates, - ; 
fp - matrix, | 
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~. Support, 8 a Bo 
exchangeable cores, ae 

‘pusher plate, . 
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-~pushers, — 
‘Support, .. 
‘= inclined rod, 
y= jaw, .. 
‘s lock, e 
“exohangeabie ‘Pesder tusert, 
cutter. 
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Figure 10: : ; _ 1 
; Vertical-lateral riser 


1 ~- breaking device, 

- central core, 

die plate, 

matrix plate, 
‘gore, 
-removable insert, . 
vertical riser. 
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Guided (controlled) riser 


“1 - insert, 
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~igerd: 10/100 % 
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AUTHOR; Plyatskiy, V.M., Doctor of Technical Sciences 


TITLE: Trends in the Construction of Machines for the 
Manufacture of Close~graineg castings 


PERIODICAL: Vestnik mashinostroyeniya, no. 
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out hydraulical 
for various methods 
all cases wy i ip is insufficient, 


fully used. There 
are 5 figures, 


Fige 5. Lock and clamps used to ensure 
effective closing of the die. Legend: 
l- Punches; 2 — Cross pieces of the 
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i" P yatsk mir Mikhaylovich, Doctor of Technical Sciences 


-,Beskovshovaya zalivka 1 avtomaticheskaya dozirovka v liteynom — 
‘~proizvodstve (Ladleless Casting and Automatic Dosing in Foundry. 
Work). Moscow, Mashgiz, 1962. 174 p. 4000 copies printed. 

Ed. of Publishing House: A, I. Sirotin, Engineer; Tech, Eds.: L. Aw |. '% 
Viladimirova and N. F. Demkina; Managing Ed. for Literature on Hot . 
“Working of Metals: 8S. Ya. Golovin, Engineer. seas 


~~ PURPOSE: - This book is intended for engineering and technical per- . 


eo eat sonnel in foundries and also for designers and production engi- -: Sie 
. neers, : 


-COVERAGE: Uncoordinated Soviet and non-Soviet information on ladle- .. 
- ‘less casting and automatic dosing is for the first time systema- | 
tized; it 18 supplemented with data from industrial practice, and 

_A@iscussed in connection with various casting methods. Variant . 

methods of ladleless casting are described and analyzed, and results | 
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-ladleless Casting and hatonatic Dosing (Cont.) . : S0v/62k8 


* of some scientific studies in this field are. presented. “The author 
makes the following claims. for the method. 'Ladless casting and 

'.* automatic dosing eliminate the disadvantages: pf ladle pouring, Nu- | 

. «merous critical parts working under high loads, which formenly.had.. 
‘to be forged or stamped, can now be manufactured directly by castings. 
Ladle pouring, on the other hand, is the most unreliable and weak- . 
est link in. foundry work, since it permits slag entrapment, oxida- 
tion.of metal, scum formation, and breakdown of protruding parts of 
sand and graphite molds; in special types of casting it consider-: 3° 
ably reduces productivity and causes losses - of\metal by not: ensuring tee 
correct dosing. No personalities are mentioned. There are 49 ref- tj 
erences: 20. Soviet, 21 English, 5 rere and 3 French, 
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Introduction 
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ACCESSION NR: AT4OI 7181 5/0000/63/000/000/0356/0364 
"AUTHOR: Plyatskiy, Ve M. (Leningrad). 


' TITLEs Thermal conditions of the casting process with crystallization under 
Plunger Pressure 


: SOURCE: AN Bsspr, Fiz.=tekhn. Institut. Teplofizika y Ii teynom Proizvodstve 
- + (Thermal Physics in the Foundry industry), Minsk, 1963, 356-364 
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heat treatment, 


cientists (Tamman, 
+ and later v. a, Bobrov, A. A. Bochvar) have observed 


high pressure, When cry- 
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alloy. All Casting defects are eliminated 
and crystallization are done under Plunger Pressure. At Present, 
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L 31801-65 
ACCESSION NR AM:01,3707 


technicians, designers snd workers of foundry and pressing-stomming shores; 
it can slao be used by students at higher technical educstion inetit- tan 


TABLE CF CONTENTS ( abridged}: 


Introduction «= 3 

Ch, I. The essence of varistions of die casting == 9 

Ch. II, Compacting the metal and thermal conditions 4n ceating with crvstsi- 
lization umder ran pressure — 1¢ 

Ch, III, Vartous factors effecting the obtaining of anality axt4-ias fe Tatas 
with crystallization under rem pressure s+. 35 

Ch. ITII. Casting erticles with erystallizet’on under ram pressure -~ 62 

Ch. V, Mold construction and compart tor in 246 cating -~ 1% 

Ch. VI, Effect of varions fectors on the muslity of blanks in tts 
casting -- 135 

Ch, VII, Equipment for various variations of die cesting — 11? 

Ch. VIII, Experience in the introduction of dte casting end ura cf tea en. 
for nonferrous slloy articles -. 17° 

Ch, IX, Die casting of iron and steel -- 219 

Che X. Problems in the die casting of erticles from nonferrous alloys 
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Die casting is an important potential in the marufas 
textile machinery. Izv. vy3. ucheb. zav.; texh, 7 
no.4:151-155 464. 


i. Leningradskiy institut tekstil'’noy i legkoy promyshiernesti 
im. S.M. Kirova. 
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, AUTHOR: Botte, 0. V. 


“PITLE : Dissertations defended in 1961 at the Institutes of the 
Division of Technical Seiences, AS UkrSSR, in the 
field of mechanics : 


a ; — é 
; PERIODICAL: Akademiya nauk Ukrayins'koyi RSR. Instytut mekhaniky. Fl 


Prikladna mekhanika, ‘v..8,,no. 5, 1962, 571-575 


' TEXT: The following dissertations were presented by the collabora- 
tors of the above section and approved: For .the degree of Candidate 
of Technical Sciences: Instytut mekhaniky (Institute of Mechanics): 
Vasyl' Mykolayovych Buyvol, Aspirant: 'Plane problems of the theory 
of clasticity for multiply-connected regions with cyclic symmetry’, 
on March 16, 1961, at Dnipropetrovek Universty. Yaroslav Mylchaylo- 
vich Hryhorenko, Junior Scientific Collaborator: ‘Stressed state 
of round plates and conical shells of linearly ,varying thickness 
under asymmetric loads‘, on April 6, at Dnipropetrovsk University. 

gor Tymofiyovych Selezov, Aspirant, ‘Investigation of the propa- 
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: 8/198/62/008/005/008/009 
Dissertations defended in... D234/D308 


'. inhomogeneities in cast alloys', on May 16, at the: Siberian sections 
of AS USSR. #or the degree of Candidate of Technical Sciences: In- 
stytut mashynoznavstva ta avtomatyky (Institute of Machine Science 
and Automation): Hryhoriy Semenovyen Kit, Junior Scientific Colla- 
borator, ‘Approximate soltition of thé problem of free torsion’, . 
on March 16, at Dnipropetrovsk University. Hryhoriy Vasyl'ovych 

pa. Junior Scientific Collaborator, ‘Nonstationary problems 

: heat conduction and thermoelasticity?, on April 20, at the In- 

“stitute of Nechanics’ of AS UkrSSR. Mykola Yuriyovych Shvayko, As- 
pirant, ‘Some problems of elastoplastic torsion of prismatic rods’, 
on December 25, at L'viv University. Instytut motalokeramiky i 
spetsial'nykh splaviv (Institute of Metal Ceramics and Special Al- 


. loys): Volodymyr Ivanovych Xov ak, Aspirant: ‘Investigation of du- 
' rable’ strength during programmed change of load and temperature', 
on October 23, at Kiev Polytechnic Institute. - : 
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PLYATSKOVSKIY, 0.A., kand.tekhn.nauk; LIVSHITS, 4.S., kand.tekhn.nauk; 
Prinimali uchastiye: AGAYEV, Kh.A.; EL*BEXT, S.M.; BRAYLOVSKIY, V.P.; 
SYRKINA, A.F.; ORLOV, S.T. 


Selection of wear resistant steels for mandrels of continuoys and 

three-rol] Pipe mills. Biul.naueh.-tekh.inform.VNITI no.4. 5: 51-61 

58. (MIRA 15:1) 
(Pipe mills) 
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AUTHORS: Plyatskovskiy, 0O.A., Khokhlov-Nekrasov, 0.G, 
wo SLY, OLA 


TITLE: Deformation and mechanism of cavitation of the core 
. of a billet during cross-rolling operations 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. 
Chernaya metallurgiya, no.2, 1962, 88-97 


TEXT: The authors describe experiments to determine the stress 
conditions arising in a billet during cross-rolling, and the 
causes of cavitation in its core, For this purpose they used 
lead billets into which strain gauges were inserted, Preparation 
of billets is described and the results are shown by Sraphs and 
oscillograph recordings illustrating characteristic deformation 
of the core, and of different layers of the metal 
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rapidly jncreasing lo tensile deformation. 
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angle, etc). Photographs show examples of cavitation obtained 
when rolling steel at 1800°C, There are 7 figures. 


ASSOCIATION: Ukrainskiy nauchno-issledovatel'skiy trubnyy 
institut (Ukrainian Scientific Research Institute 
for Pipes) ~ 


SUBMITTED: October 27, 1960 
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PLYATSKO, Grigoriy Vasil'yevich; LEONOV, M.Ya., doktor fiz.-mat.nauk, 
~ prof., otvered.; KAZANTSEV, B.A., red.izd-va; MATVEYCHUK, A.A., 


tekhn, red. 


(Nonstationary problems in heat conductivity and thermoelesticity; 
supplement for calculatory elements of heat power units] Nestatsio- 
narnye zadachi teploprovodnosti i termouprugosti; s prilozheniem k 
raschetu elementov teplosilovykh ustanovk. Kiev, Izd-vo Akad nauk 
USSR, 1960. 103 p. (MIRA 14:12) 
(Heat—Conduction) (Thermal stresses) 
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PLYATSKO, G. V. 
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Temperature field in a hollow cylinder at diff 
erent rates of 
heating. Hauch. zap. IMA AW URSR. Ser.mashinoved. 7 no.6:143-149 


'60. 
(MIRA 13:8 
(Heat--Conduction) (Thermal stresses) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001341320020-5" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001341320020-5 


a idea Socio gb i gt ae at a om dele ee Re ene SRIGESS POO RUS a He Sore Blages RLe eaee: 
=O EPPA RSS RES ST YONG ST STS ES SS a a 8 at a re Sree 


PLYATSKOVSKIY, OAs, kand.tekhn.nauk; Prinimali uchastiye: OSLON, N.D.; 
NODEV, E.0.; DEVYATISIL'NYY, V.I.; SULTINSKIKH, A.N.3 SHANIN, P.Kes 
KUKARSKIKH, ViIe3 RAKHNOVETSKTY, L.Y¥.3 DUYEV, V.N. 


New technological processes used in rolling 102-170 mm. diameter 

Pipes of stainless steel 1Kh18N9T. Biul..nauch.-tekh.inform.VNITI 

now4/ 5:24.30 "58. (MIRA 15:1) 
(Pipe mills) 
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L_23312-66 __ Ewt(d)/e"'T(m)/evp(y)/eve (+) /erp(k)/erp(n)/erp(1) —pf/iey 
ACC NR: AP6011200 SOURCE CODE: UR/0413/66/000/006/0032/0032 


INVENTOR: _ Semenov, 0. A.; Alferova, N. S.; Yankovskiy, V. M.; Kolesnik, B. P.; 71 
Ostrin, ¢. Ya.; Pepe telehie Aaah Kheyfets, G. W.; Gleyberg, A. Z.; A 
Chemerinskaya, R. 1.; Gomelauri, N. G.; Blanter, M. Ye.; Sharadzenidge, S. A.; 


Suladze, 0. N.; Gol'denberg, A. A.; Tsereteli, P. A.; Ubiriya, A. Ye. Seperteladze, 
OG. G. a 


ORG: none 
: a8 


TITLE: Method of manufacturing strengthened tubes. Class 18, No. 179786 {announced 
by the Ukrainian Scientific Research Institute of Pipes (Ukrainskiy nauchno-issledo- 
vatel’skiy trubnyy institut) j : ; 


SOURCE: Izobreteniya, promysnlennyye obraztsy, tovarnyye znaki, no. 6, 1966, 32 


TOPIC TAGS: tube manufacturing, tube rolling, tube strengthening, tube heat treatmen 


ABSTRACT: Thie Author Certificate introduces a method of strengthening hot-rolled 

tubes. According to this method, the hot-rolled tube is quenched immediately after 

it leaves the_firat rolling mill, and then is sized or reduced at a tempering tempera _ 
ture. (4 / [ND] - 
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-SOURCE: Ref. zh. Metallurgiya, Abs. 30202 


. , TITLE: Production of tudes from_EPe7_ "ies 
ae | CETED SOURCE: Sb. Proiz-vo trub. iso: 13. Me, Metallurgiya, 1964, 5-8 


‘| ROPIC TAGS: metal tube, steel, temperature interval, hot rolling, billet, 
metal ductility, heat cesta cold working/ EP27 steel is 


{ 

i TRANSLATION: It has been es? teblished as the result of an investigation that the 
optimm temperature interval for the hot rolling of tubes of EP27 steel lies within 
the limits of 1150-1180°. In heating the tube shaped billets, it is necessary to 
take into account the heating up of the metal in the broeching operation. Hot 
rolled tubes of EP27 steel have a sufficient reserve cf ductility for further cold 
working without special heat treatment. The intermediate and final heat treatment 
of the EP27 steel tubes should be carried out by heating them to 1050-1100° with a 
holding time at this temperature depending on their wall thickness, and by 
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L 56680-65 | EW?(m)/EPF(c)/EWA(d)/ENP(+)/S3P(2)/ENP(b) = MJW/IDAIB 
“ACCESSION NR: AP5013797 UR/0128/65/000/005/0001/0092 
621. 74. 092: 669. 15.018. 85 


‘AUTHOR: Yolkovitskiy, G. 1, (Candidate of technical sciences); Pl atskovskiy, O.A, 
, (Doctor of technical selencen); —iuferov, V. H, (Candidate of techn{tal sciences); 
“Dzyuba, 4. I. (Engineer); Xhokhlov-Nekrasov, 0. G. (Engineer) 
“TITLE: Centrifugal casting pf large tube blanks from OKh10N20T2 steel 

(i ° 


SOURCE: Liteynoye proizvodstvo, no. 5, 1965, 1-2 


_, TOPIC TAGS: . centrifugal casting, austenitic arecys high-strength tube, corrosion /' 
_ resistance \ L, 
_{ ABSTRACT: Procedures employed in centrifugal casting of 3700 mm long tube blanks 


; with internal diameters of 160, 145 and 120 mm and external diameters of 890, 450 
‘and 365 mm are described: The tubes were cast from austenitic precipitation harden- 


_ ing OKhion20T2 spect (s0.08% C, $0.803 Si, <0.03% FP, 10-12% Cr, 18-20% Ni, 1.5-2.54 


The cast tubes were then machined externally to a tolerence of 


Ti, <0.60%$ Ai). 
\ernaiiy to a tolerance of 20-25 mm. All of the specimens exhibited 


_ 10-12 mm and in 
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L 56680-65 
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a primarily columar structure. The mechanical properties of the finished rolled 
‘jand heat treated tubes were as follows: ¢,>79 kg/mm*, 6 >80 kg/mm?, 0=25% and y=403, 
| It is determined that the cost of tubes prepared by thiS method is 25-30% less than 
‘| that of those prepared from forged blanks. 
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V. N.; Starodvorskiy, V. S.; Grigor'yev, L. F. 
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ORG: none VA 
‘TITLE: Method of rolling pipe. gee 7, No. 184790 ¢ i 
: —— : 


' SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 16, 1966, 
47 : ; 


. TOPIC TAGS: metal rolling, rolling mill; pipe, pipe rolling, mandrel _ 


ABSTRACT: An Author Certificate has been issued describing a method for 

rolling pipe on a graduated mandrel (see Fig. 1). To ensure the potentialities of 
tollint the thin-walled pipes and pipes with a graduated diameter, the mandrel, 
freely moving in rollers together with the pipe, is fixed with regard to one of the 
ends of the rolling sleeve pipe, such as the flange, or it is moved periodically in 

a definite plan. The mandrel has a flange at one end, the diameter of which is 
greater than the inside diameter of the sleeve but is smaller than the outside 
diameter of the pipe, while the diameter of its other end is smaller than the inside 
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2 _ Vatkin, YAkov Leybvovich; Plyatskovskly, Oskar Aleksandrovich; Vashchenko, ; 
Wriy Ignat'yovich sn arcnarne one IER LADIES RIB LORENA PET TCS , 
Scanicss tubes; a handbook (Besshovnytye truty*; spravochnoye rukovodstvo diya 
rabochikh), Moscow, Metallurgizdat, 1963, 179 pe illuse, bidlio, Errata 
: slip inserted. 2,700 copies printed. o 


~mopIc TAGS: seamless tube, pilgrim mill, continuous mill, extrusion, cold rolling, 
drawing, reduction mill x 
. ¢ { r 
PURPOSE AND COVERAGE: The book considers the various mathods of producing seamless 
iubas an a broad assortment. Handbook data are given on the technology of fabri# 
cating tubes on automatic, pilgrim, and continuous mills and also by extrusion, 
cold rolling, and drawing. Information is given on setting the grooves of various 
mills and the basic characteristics of the equipment. The various types of defects 
and methods of eliminating them are noted, There is a description of safety 
measure in tube rolling shops and examplos of automation of cortain equipment aro 
given. The book is intended as a manual for workers and foremen of tube shops and 
can also be useful for students in metallurgical technioums when studying rolling. © 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001341320020-5" 


Bin iech cet FOR pasaralcneah 08/23/2000 CIA-RDP86-00513R001341320020-5 


we besa behioerne res ee ELE SET SSSR SES So PPLE IVA 8 NASIR SEEN EE NETS NAG3RE I PASE EES GEE GSS 


HARGITTAI, Janos; POCZE, Laszlo 
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AUTHORS : _Plystskovskiy,—0. Asj Candidate of Technical Sciences} 
“Pavlovakiy, BG, Engineer}; Karpenko, L. Ne, Engineer }3 
Starobinets, Ya. Se, Engineer 


TITLEs The Rolling of Thick-Walled Hollow Billets in Stretch-Reduc- 
ing Mills 


PERIODICAL: Stal', 1961, No. 2, Pp- 447 - 151 


TEXT s ; After replacing the piercing units of pilger mills by piercing 
presses an stretch-reducing mills, the pilger-process became the most eco- 
nomic method for mediua and large diameter tube-production. To determine 

the power and other parameters necessary to design the old type pilger mills —~ 
and to design new equipment, the UkrNITI and the Chelyabinsky +truboprokatnyy 
zavod (Chelyabinsk Tybe-rolling Plant) made a study of the operation of the 
piercing unit of the UTN3 (ChTPZ) type pilger equipment. The conventional 

tube rolling tool of the piercing unit was replaced by working and guide 

rolls of new design, (Figure 1). Diameter of the working rolls: 730 mm; 
diameter of the guide rolls: 440 mm; incline angle of the forming cone: 
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3°30'; angle of feed: 4°; dimensions of mandrels: L = 487 and 530 mm Ryt 
330 and 380 mm; A = 267 and 310 mm. The hollow billets processed in the 
stretch-reducing mills had the following dimensions: 


576 x 350 x 1600 mm 
572 x 300 x 1500 mm 
636 x 390 x 1500 mn. 


To investigate the laws of changing wall-thickness during the relling-out 
process some billets were bored in such a way, that their axis was displaced 
in relation to the center of the machine. As a result of this billets were 
obtained with wall-thichnesses deviating by 25%. The torsion during rolling 
was determined by longitudinal grooves (15 mm wide, 10 mm deep) made in the 
billets. The metal flow was observed by fitting in holes drilled into the 
billet walls 20X (20Kh) type steel screws and welding them at the contact 
places on to the sxternal surface. The metal pressure on the working roll 
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and mandrel rod, the torque on the engine axis were registered by several 
pickups. The oscillograph indicating the torque also registered the current 
intensity of the engine, and a special device indicated the rotation speed of 
the rolls. The actual volocity of axial displacement of the billet was meas- 
ured by the path covered by the front part of the billet during a given time, 
while the focus of deformation was filled in with metal. The tangential ve- 
locity was defined by the recorded rotation number of the front and rear part 
of the billet. When calculating the coefficients of tangential slip, the 
theoretical speed of tangential displacement of the billet, V,, was determin- 
ed with the formula: 


v, = Son cos°o cos W + sin’ W 
(D. = roll diameter in the sector investigated, in mm, y= roll rotation oA 
speed, rpm; H= feed angle, °; w= angle (°) formed by the horizontal plane 
passing through the axis of the roll in the given roll-section and by the 
straight line passing at the same time through the center of the given sec- 
tion and the assumed point of application of the vector of peripheral speed 
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ness during rolling was indicated by the change In bhe LYanuVerbal cing 
carved into the billets along their entire length and it was observed that 
for billets, the wall-thickness of which varied between 17 and 25%, the wall- 
thickness was reduced about 1.5-2.0 times. However, rolling billets, with a 
wall-thickness not changing more than 8-10%, - showed no modification in this 
respect. The main deformations of the circular screws fixed in the billet 
walls took place during processing in the stretching-reducing mill in axial 
direction with a simultaneous torsion in tangential direction. The peripheral 
layers flow more quickly in these directions than the internal ones. This 
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also went to show the inequality of deformation of the hollow billet wall- 
thickness. The angle of pitch of the torsional line varied between 12 and 
36°, indicating the irregularity of the process in time. For the coeffici- 
ents of axial and tangential slip the following values were obtained: 


Dimensions of the initial 


and the rolled tube blank (mm) 216x328 rreesto ee 


Elongation coefficient 1.75 2.0 1.55 


Average values of the 
coefficient of 
axial slip — © 0.45-0.55 0.47-0.56 


and of tangential alip 
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The power coefficients of elongation and piercing showed that it was possib- 
le to apply the piercing units of pilger mills to double-roll stretch-reduc- 
ing (elongating) mills. Both processes were characterized by the increase in 
the ratio of metal pressure on the roll at the input side of the roll to the 
metal pressure at the output. There are 3 figures and 3 tables. 


ASSOCIATION: UkrNITI and Chelyabinskiy truboprokatnyy zavod (Chelyabinsk 
Tube-rolling Plant) 
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Figure 5 
- Change of the wall-thickness of the billet, 
retarded in the stretch-reducing: mill 
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i Mable 3: a Ce 7 
Characteristics of the process of piercing on the piercing mill ChTPZ (2012: 


: diameter: 730 mm) 
"| A} Indices, 


: B - Billet dimensions and the dimensions of the tube blank formed, mn 
(numerator/denominator) ; 
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. | ‘Table. 3: Coontanusd) 
ee at ‘the: flange, at the ‘output. 
Bored billets. % 


4 Moatvector'e notes: subscript ‘in'is the translation of the Russian éx (vkhad, 
PB aut s subsoript ‘out’ is the translation of the Russian 65x 
(attod) 
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: SOURCE: Stal', no. 1, 1965, 49-52 


TOPIC TAGS: steel pipe, pipe rolling, austenite stecl, martensite steel, stainless’ 
BLY stainless steel pipe, steel phase ee / steel 1Kh15N9S3R 
\ 4 

‘ABSTRACT: Phase transformations of austenite into martensite in IKh15N9S3B stain- 
less steel during cold deformation has been taken into consideration in developing 
the technology of hot-and cold-rolled pipes. The martensite point My for the de- 
formation of this steel lies around 150C and the range of reversal from martensite 
to austenite 1s between 500 and 700C. Mass production of thinvalled ERnL Nae 36 
steel pipe is quite possible if the raw materi.l ts free of nonmetalitec ; 
(nitrides and carbonitrides), The above steel type (EPS 

by having i 3% lower Cr content substit i is 7 
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Cut-out Samples were Subjected to tensile 
various temperatures and the content of the ferro-magnetic alpha- 
ed. On the basis of these tests dure was re. 
commended: firs: Passes of 5 Ready pipes sre 
heat treated at 1050-1100¢, i : t ncy to be hardened considerably 
by cold worki i er x is hardness nearly compietely, 
Despite Marctensite formation, iling was satisfactory up to 607% deformation, 
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TITLE: Some peculiarities of metal deformation during the rolling of pipes 
: in a three-roli fiattening miil 


PERIODICAL: Referativnyy zhurnal. Metallurgiya, no. 6, 1961, 295s abstract 6D287 
("Byul. nauchno-tekhn, inform. Ukr, n.-i. trubn. in-t", 1959, no. 
6 - 7, 58 - 68) 


TEXT: The author anvestigared the nature of metal fiow during roiling of 
pipes on a shres-roil flattening miil py the methed of screws and a ccordinate 
network, it was esteolzsned thas non-uniform deformaticn eagurred over tne 

wali thickness, and metal warping in the Longitudinal direation, Tne magnitude 

of warping deoreased considerably at a greaver angle of tne roll feed:. this is 
eonnested with 4 jarger pace of the eleeve to ce deformed per = warn, 2 dacrease 

in the ecefficient of axial silp, and changes +n 2hne correlations of magnitudes 

of tne peripheral ferse components, which act in the direction of rovation and / 
of the axial mowicn of the metal. Warping inereesss aba greaver neight of the —— 
roll peak, Changes tn thea peripneral speed cf +he rolls de not eonsideraply 
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Rolling Industry; Handbook SOV/60445 


.Institutes, and planning and design organizations. It may 
also be used by students at schools of higher education. 


COVERAGE: Volume 2 of the handbook reviews problems connected 
“with the preparation of metal for rolling,the quality and 
quality control of rolled products, and designs of roll 
passes in merchant mills. The following topics are dise 
cussed: procosses of manufacturing serlifinishod and finished 
rolled products (tho rolling of blooms, billets, shapoo, beams, 
rails, strips, wire, plates, sheets, and the drawing ef stecl 
wire), hot-dipped tin plates, lacquered plates, floor plates, 
tubes made by different methods, and special types of rolled 
products. Problems of the organization of rolling operations 
are reviewed, and types of rolled products manufactured in the 
USSR are shown. No personalities are mentioned. There are 
no references. ; : : 
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